
Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



recd 2 8 FEB 2005 



WIPO 



PCT 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
urspriinglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Ciberein. — 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specif iee a la 
page suivante. 



icatic 



Patentanmeldung Nr. Patent application No. Demande de brevet n c 

04100867.3 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der President des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I'Office europeen des brevets 
p.o. 



R C van Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 7001014 




Ill 



Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 
Appl i cation no. : 
Demande no: 



Anmeldetag: 



04100867.3 



Date of filing: 04.03.04 
Date de depot: 



Anmel der/Appl 1cant( s)/Demandeur( s) : 

Koninklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezeichnung der Erf 1 ndung/T1 tl e of the 1 nventl on/Tl tre de 1 1 Invention: 
(Falls die Bezeichnung der Erflndung nlcht angegeben 1st, slehe Beschrel bung. 
If no title is shown please refer to the description. 
S1 aucun titre n'est 1ndiqu£ se referer a la description.) 

Fluorescent lamp and method for manufacturing the same 

In Anspruch genommene PrioHat(en) / Priori ty( ies) claimed /PHorit£(s) 
revendiquee( s) 

Staat/Tag/Aktenze1 chen/State/Date/File no. /Pays/Da te/Numero de depot: 



Internationale Patentkl ass1 f 1 kation/Internati onal Patent Classification/ 
Classification Internationale des brevets: 

H01K9/00 

Am Anmeldetag benannte Vertragstaaten/Contracti ng states designated at date of 
flling/Etats contractants designees lors du depot: 

AT BE BG GH GY CZ DE DK EE ES FI FR GB GR HU IE IT LU MC NL 
PL PT RO SE SI SK TR LI 



04100867.3 
EPA/EP0/0EB Form 1014.2 - 01.2000 



7001014 



2 



PHNL040212EPP 



Fluorescent lamp and method for manufacturing the same 



The invention relates to a fluorescent lamp comprising a glass discharge vessel 
in which a gas is present, which discharge vessel is on two sides provided with a tubular end 
portion having a longitudinal axis, which end portion includes a glass stem, wherein an 
exhaust tube extends axially outwardly from said stem for supplying and/or discharging gases 
5 during the production of the lamp, and wherein an electrode extends axially inwardly through 
the stem for generating and maintaining a discharge in the discharge vessel, said electrode 
^comprises two pole wires held in position by the stem and connected to plug pins of an end 
cap fixed to said end portion. An example of such a fluorescent lamp is the neon tube, mark 
Philips™, with type number F32T8 (also ALTO™T8), a low-pressure mercury vapour 
10 discharge lamp, which is commercially available. The inwardly disposed end of the electrode 
of said fluorescent lamp is furthermore radially surrounded by a shield for intercepting 
material being discharged by the electrode, which shield is mounted on an elongated support 
which extends inwardly from the stem. 

In mercury vapour discharge lamps, mercury is the primary component for the 
15 (efficient) generation of ultraviolet (UV) light. Present on the inside wall of the discharge 
vessel is a luminescent film comprising a luminescent material (for example a fluorescent 
powder) for the purpose of converting UV light to light having other wavelengths, for 
example UV-A and UV-B for tanning purposes (sun bed lamps), or to visible radiation for 
general lighting purposes. The discharge vessel for fluorescent lamps usually has a circular 
20 cross-section, and it comprises both elongated versions (neon tubes) and compact versions 
— (low-energy lamps). With the neon tube, the aforesaid-tubular end portions are in line; 

forming a long, straight tube; with a low-energy lamp they are interconnected by means of a 
bent tubular portion or a so-called bridge. 

During production, a vacuum is generated in the fluorescent lamp by means of 
25 the glass exhaust tubes that are disposed on either end of the lamp. Following that, the 

desired gas mixture is introduced into the lamp through the same exhaust tubes, after which 
the exhaust tube ends are squeezed, shut and sealed off. 

In use, a voltage is maintained between the electrodes that are likewise 
disposed at either end of the lamp, as a result of which a continuous discharge takes place and 
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the mercury vapour emits the aforesaid UV light. The ends of the electrodes may be 
surrounded in radial direction by a shield, because the electrodes regularly discharge small 
particles in use, which particles would land on the inside of the discharge vessel. This is 
undesirable, since it leads to a local reduction of the light output, causing the lamp to exhibit 
5 an irregular light output, and consequently the particles are intercepted by the shield. The 
shield that may be present is mounted in the glass stem by means of a wire-like support. 

One problem of such a fluorescent lamp is that the metal end caps are glued to 
the tubular end portions of the discharge vessel, using an expensive glue. The glue is placed 
into said end cap and is heated up to 270° C during several minutes in order to achieve a 
1 0 sufficient fixation on the end portion. 

The object of the invention is to provide a solid, durable and reliable 
connection of said end cap to said end portion, avoiding an extra and intricate glueing step of 
an expensive glue with high processing temperatures, which impedes the use of cheaper low 
temperature resistant end cap materials. 
15 t& order to accomplish that objective, a fluorescent lamp of the kind referred to 

in the introduction is according to the invention characterized in that said end cap is at least 
substantially made of a shrink material. Preferably, said shrink material is a heat shrink 
material. Particularly, use is made of a thermoplastic shrink end cap made of polypropylene, 
for example. 

20 In one preferred embodiment of a fluorescent lamp in accordance with the 

invention said heat shrink material is chosen from the group consisting of PVC, polyolefin'g, 
nylon or polyester (like PBT). In particular, said heat shrink material is activated at a 
temperature varying between 80° and 200° C, preferably between 100° and 150° C. 

The invention furthermore relates to a method for manufacturing a fluorescent 

25 lamp, wherein^ glass discharge vessel is on two sides provided witb a tubular end portion 
having a longitadinaLmds, wherein the end portion is provided with a glass stem, wherein 
an electrode is fitted to extend axiallyinwardly through the stem for generating and 
maintaining a discharge in the discharge vessel, wherein an exhaust tube is fitted to extend 
adally. outwardly from said stem, through, which exhaust tabo the discharge., vessel is filled 

30 with, a ga^^d.wh(3reirLtWD -pole wires of saidMestrode araJieldirt ^posMonrby ths-stenLsnd. 
sroxOTHESted'to plug pinsiof an eDdcqprifcgd'to ssid end portic^ ch^mctmn^A wjhnLEoia 
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The invention will now be explained in more detail by means of exemplary 
embodiments as shown in the figures, wherein: 

Figure 1 is a partial cross-sectional view of a fluorescent lamp according to the 

prior art; and 

5 Figure 2 is a partial cross-sectional view of a fluorescent lamp in accordance 

with the invention. 

According to Figure 1, a prior art fluorescent lamp 1 comprises a glass 
10 discharge vessel in the form of a tube 2. The figure only shows the end portion 3 of lamp 1, 
in actual fact the lamp comprises two opposing, identical end portions 3, which each close 
one side of a long glass tube 2. Present on the inside of glass tube 2 is a film of a fluorescent 
material, which is capable of converting UV light into UV- A light, UV-B light or visible 
light 

15 Glass tube 2 comprises an inwardly extending cylindrical support 4 at its end, 

on which a stem 5 (also called "pinch") is mounted after pole wires 9 and support 4 have 
been melted therein. An outwardly extending, tubular exhaust tube 6 is mounted on stem 5, 
which tube is in open communication with the contents of tube 2 via a hole 7 in stem 5. 
Before final assembly of the lamp 1 takes place, a vacuum is generated in tube 2 by the 

20 exhaust tube 6, which will have an even greater length than illustrated in that condition, and 
tube 2 is filled with the desired (inert) gas mixture. Furthermore, an amount of mercury is 
introduced into the lamp. Following that, the exhaust tube 6 is heated, causing the glass to 
soften, squeezed, shut and sealed off, so that tube 2 is sealed airtight. 

Lamp 1 furthermore comprises an electrode 8 on either side, which electrode 

25 comprises two pole wires 9 and a tungsten spiral wire 10. Spiral wire 10 is coated with a film 
of an emitter-material (containing, among other substances, barium, strontium, calcium and 
various oxides), which functions to stimulate the emission of electrons. The pole wires 9 are 
held in position by the stem 5, in which the wires are melted near the sides thereof, which 
wires are furthermore connected to plug pins 1 1 . Plug pins 1 1 are held in position in an 

30 electrically insulating disc 12, which forms part of a metal end cap 13. End cap 13 is fixed to 
the glass tube by means of an annular film of glue 14. 

Plug pins 1 1 can be inserted into a lamp fitting, which supplies lamp 1 with 
current. The resulting discharge between electrodes 8 causes the mercury vapour molecules 



PHNL0402 1 2EPP 



. _ ._ 4 20.02.2004 

to emit UV light, which is converted into light having the desired wavelenght(s) by the 
fluorescent film on the inside wall of tube 2. 

Figure 2 shows a partial cross-sectional view of a fluorescent lamp 1 of the 
invention, wherein figure 2 corresponds to figure 1 in the sense that like parts are indicated 
by the same reference numerals. 

According to the invention, the end cap 13 is no metal cap being glued to the 
glass tube 2. Instead the end cap 13 is made of a heat shrinking material, such as 
polypropylene. Fixation of said end cap 3 to said tube 2 is then realized by heating said end 
cap 13 in its operational position, resulting in shrinking of said PP material and thus in a 
solid, durable and reliable fixation. Glueing is thus avoided, whereas the heat shrinking 
temperature varying between 100° and 150° C is much lower than the glueing temperature of 
approximately 270° C according to the prior art. The invention enables a quick, clean and 
easy assembly of said end cap 13, wherein the end caps 13 can be made in any desired shape 
and/or color through a low cost manufacturing process, such as injection ("stretch blow") 
moulding or vacuum (thermo) forming of heat shrink material in the desired pre-shape. 

It will be apparent that within the scope of the invention many variations are 
possible for a person skilled in the art. 

The scope of the invention is not limited to the exemplary embodiments 
described herein. The invention is embodied in every novel feature and every combination of 
features. The numerals that are mentioned in the claims do not limit the scope thereof. The 
use of the word "comprise" does not exclude the presence of elements other than those 
mentioned in the claims. The use of the word "a" or "an" before an element does not exclude 
the presence of a multitude of such elements. 
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CLAIMS: 



1. Fluorescent lamp (1) comprising a glass discharge vessel (2) in which a gas is 
present, which discharge vessel (2) is on two sides provided with a tubular end portion (3) 
having a longitudinal axis, which end portion (3) includes a glass stem (5), wherein an 
exhaust tube (6) extends axially outwardly from said stem (5) for supplying and/or 

5 discharging gases during the production of the lamp (1), and wherein an electrode (8) extends 
axially inwardly through the stem (5) for generating and maintaining a discharge in the 
discharge vessel (2), said electrode (8) comprises two pole wires (9) held in position by the 
stem (5) and connected to plug pins (1 1) of an end cap (13) fixed to said end portion (3), 
characterized in that said end cap (13) is at least substantially made of a shrink material. 

10 

2. Fluorescent lamp (1) according to claim 1, wherein said shrink material is a 
heat shrink material. 

2, Fluorescent lamp (1) according to claim 2, wherein said heat shrink material is 

1 5 chosen from the group consisting of PVC, polyolefin's, nylon or polyester. 

4. Fluorescent lamp (1) according to claim 2 or 3, wherein said heat shrink 
material is activated at a temperature varying between 80° and 200° C, preferably between 
100° and 150° C. 

20 

5. Method for manufacturing a fluorescent lamp (1), wherein a glass discharge 
(2) vessel is on two sides provided with a tubular end portion (3) having a longitudinal axis, 
wherein the end portion (3) is provided with a glass stem (5), wherein an electrode (8) is 
fitted to extend axially inwardly through the stem (5) for generating and maintaining a 

25 discharge in the discharge vessel (2), wherein an exhaust tube (6) is fitted to extend axially 
outwardly from said stem (5), through which exhaust tube (6) the discharge vessel (2) is 
filled with a gas, and wherein two pole wires (9) of said electrode (8) are held in position by 
the stem (5) and are connected to plug pins (1 1) of an end cap (13) fixed to said end portion 
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( 3 X characterized in that said end cap (13) is fixed to said end portion (3) through shrinking, 
preferably heat shrinking. 
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ABSTRACT: 



Fluorescent lamp (1) comprising a glass discharge vessel (2) in which a gas is 
present, which discharge vessel (2) is on two sides provided with a tubular end portion (3) 
having a longitudinal axis, which end portion (3) includes a glass stem (5), wherein an 
exhaust tube (6) extends axially outwardly from said stem (5) for supplying and/or 
5 discharging gases during the production of the lamp (1), wherein an electrode (8) extends 
axially inwardly through the stem (5) for generating and maintaining a discharge in the 
discharge vessel (2) 5 said electrode (8) comprises two pole wires (9) held-in position by the 
stem (5) and connected to plug pins (1 1) of an end cap (13) fixed to said end portion (3), 
characterized in that said end cap (13) is at least substantially made of a shrink material. 

10 

Fig. 2 



